Human T cell activation: differential response to anti-CD28 as compared to anti-CD3 monoclonal antibodies.
Monoclonal antibodies (mAb) against CD3 or CD28 in conjunction with the tumor promoter phorbol 12-myristate 13-acetate (PMA) induce interleukin 2 receptor (IL2R) expression, IL2 production and proliferation in resting T cells. Recent studies indicate that these two pathways are biochemically distinct. In this study T cell activation induced by PMA and anti-CD28 mAb 9.3 is compared to the effects of PMA plus anti-CD3 mAb (T3-II and 235) in the presence or absence of cyclosporin A (CsA), dibutyryladenosine 3':5' cyclic monophosphate (db-cAMP) or cholera toxin (CT). Proliferation of T cells stimulated with PMA plus mAb 9.3 is resistant to the inhibitory effects of CsA, db-cAMP and CT. Only at the highest dose did CsA have any effect on PMA plus mAb 9.3-induced T cell proliferation. Conversely, CsA, db-cAMP and CT inhibit PMA plus T3-II-induced T cell proliferation. mRNA analysis further demonstrates the similarities and the differences between the CD28 and CD3 activation pathways. Recently, T3-II was reported to induce tumor necrosis factor (TNF) and lymphotoxin (LT) mRNA synthesis in PMA-treated T cells. In this study mAb 9.3 is shown to substitute for T3-II in the induction of TNF and mRNA. However, the production of TNF and LT mRNA in PMA plus mAb 9.3-treated T cells is greater than that seen in PMA plus T3-II-treated cells. mRNA synthesis included by PMA plus T3-II is blocked by CsA. mRNA production in T cells activated with PMA plus mAb 9.3 is resistant to CsA. Similar results are noted with IL2 and IL2R mRNA. Flow cytometric analysis of the IL2R confirms the mRNA data. CsA blocks the T3-II-induced potentiation of PMA-induced IL2R expression but not the mAb 9.3-induced potentiation. This differential inhibitory effect of CsA on IL2R expression is also seen with db-cAMP and CT. We examined the effects of these two pathways on the expression of the early activation antigen EA 1 and cytoplasmic free calcium. Recently, we have shown anti-CD3 mAb potentiate EA 1 expression induced by 1,2-sn-dioctanoylglycerol and this potentiation is calcium dependent. dp-cAMP blocks T3-II- and 235-induced potentiation of EA1 expression and inhibits the T3-II- and 235-mediated rise in intracellular free calcium [( Ca2+]i). Conversely, 9.3 does not potentiate EA 1 expression or induce a rise in [Ca2+]i. These results provide further evidence that the CD28 and CD3 activation pathways utilize distinct signal transduction pathways.